This paper uses contract theory to suggest simple contract designs that could be used by the Global Fund. Using a basic model of procurement, we lay out five alternative options and consider when each is likely to be most appropriate. The rest of the paper then discusses how one can build a realworld contract from these theoretical foundations, and how these contracts should be adapted to different contexts when the basic assumptions do not hold. Finally, we provide a synthesis of these various results with the aim of guiding policy makers as to when and how 'results-based' incentive contracts can be used in practice. 
Introduction
The Global Fund for AIDS, TB and Malaria aims to improve people's health across the world by providing funding to domestic institutions committed to reducing the impacts of these diseases.
Like many donors, however, it at times has dierent objectives from the organizations it funds. In particular, the Global Fund would like to ensure that the organizations it funds do all that they can to reduce costs, and hence make more money available to to fund other work. Recipient organizations, on the other hand, may not be intrinsically motivated to reduce costs, since they are not particularly concerned about the other activities the Global Fund might spend that money on.
Thus, even when all actors have noble aims, a tension may arise between the funder and the funded.
Economists have long been aware of such a tension when it comes to problems of regula-tion and procurement. Though these contexts are dierent in their institutional setup, the fundamental problem remains the same: Asymmetric information. At the most basic level, if the Global Fund (GF) could observe the potential cost-saving actions to be made by the recipient, then it would simply include such behavior as part of the deal. Even if the Global Fund could not observe cost savings directly , it could impute them if it knew of all the other 1 reasons why costs might vary. The tension thus arises because the agents funded by the Global Fund can take advantage of the extra information they have regarding the challenges they face. Essentially, when the Global Fund faces a large bill, it does not know whether this is because it is unlucky or because it is being taken advantage of.
Over the last thirty years, economists have analyzed how best to deal with this problem.
Exemplied by the seminal text produced by Laont and Tirole (1993) , this literature studies contracts that provide incentives to the agent to reduce costs in the presence of such information asymmetries. Whilst this work was recently recognized in the awarding of the Nobel Prize to Jean Tirole, there has at times been disappointment with the extent to which it has been drawn upon by policy makers. In particular, the complexity of the optimal contracts derived has sometimes been seen as a barrier to real world applications.
The aim of this paper is to draw out the insights produced by this literature that are relevant to the Global Fund. In particular, the paper uses the framework of procurement designed by Laont and Tirole (1993) and developed by others to propose simple contracts that could be used with donor recipients. The idea is both to capture the major lessons produced by this work and understand how contract design may need to be adapted to various contexts the Global Fund faces.
A few papers have used a principal-agent framework to consider aid contracting. Azam and Laont (2003) , and Clist and Verschoor (2014) consider the costs and benets of contracting on performance, but they contrast`conditionality' with more hands o approaches (e.g. budget support) or donations to alternative targets (e.g. NGOs). In particular, they do not consider the type of contract that is typical for the Global Fund, where payment is conditional on the money having been spent on appropriate inputs. Cordella and Dell'Ariccia (2007) consider such conditioning on inputs, and show how it may distort project choice (because only some inputs are observable), but they do not contrast this with contracting based on outputs.
Output-based contracting has been recently considered through the form of`Cash-onDelivery' (COD) and`Results-based nancing' (RbF) -see, for instance, Birdsall, Savedo, Mahgoub and Vyborny (2010) . This, and other contracting arrangements, have been specically considered in the framework of Global Fund contracts in Glassman, Over and Fan (2013) .
This article builds on the ideas sets out in these books by attempting to model some of the key dierences between contracting frameworks and relate them to the theoretical literature on incentive contracts.
We begin in the next section by setting out the basic model of procurement used by Laont and Tirole (1993) . For reference, we also briey describe the optimal contract generated by the model, though such a contract is likely to be too complex for the Global Fund to use. Section 3 then sets out a number of simple contracts that could be used in practice and uses the model to understand the advantages and disadvantages of each. After providing some tentative conclusions as to which contract might be most useful in practice, Section 4 then explains how a complete contract could be`built up' from elements that resemble those modeled. Section 5 then explores how such contracts might need to be adapted according to the context. Finally, we conclude by synthesizing these ndings and generating key questions which will need to be answered in order to move forward with contract design.
A basic model of procurement
Let us begin by setting out the basic model of procurement described in Chapter 1 of Laont and Tirole (1993) . The model is extremely simple and is designed to demonstrate the basic intuition behind dierent kinds of contract design -in Section 5 we will consider how it can be extended to be more realistic.
Before we begin, it should be noted that the framework of Laont and Tirole (1993) , and to a certain extent this paper, is`Bayesian' in the sense that prices are calculated as being optimal given an assumed probability distribution of costs. In practice, this probability distribution of costs would be estimated based on the collection of cost information by the GF.
1 This approach contrasts to a more`non-Bayesian approach' where instead the focus is on simpler pricing rules that may converge over time to some optimum. However, this distinction is somewhat misleading for the purposes of this paper since our focus is on what kind of contracts to use, rather than how to set prices. Since we restrict ourselves to considering simple contracts, our results are not dependent on optimal pricing and would be very similar were we to assume some more ad-hoc pricing strategy.
The model contains a principal, the Global Fund (GF), who is paying an agent, the PR, to complete a project.
2 We use the pronoun she with respect to GF and he with respect to PR.
We presume that the project is indivisible, in that it can either be produced or not, and hence 1 Such a process would draw on experience with previous contracts as well as cost-analysis studies such as Marseille, Giganti, Mwango, Chisembele-Taylor, Mulenga, Over, Kahn and Stringer (2012) ; Tagar, Sundaram, Condlie, Matatiyo, Chimbwandira, Chilima, Mwanamanga, Moyo, Chitah, Nyemazi, Assefa, Pillay, Mayer, Shear, Dain, Hurley, Kumar, McCarthy, Batra, Gwinnell, Diamond and Over (2014); Meyer-Rath and Over (2012) .
2 PR stands for`Principal Recipient', but we use the abbreviated term here to avoid confusion with the principal within the game.
we temporarily abstract from questions about quantity (this assumption is relaxed in Section 4.1.1). This might be, for instance, the completed construction of a health clinic, where the capacity of the clinic is xed.
To keep the model simple, we presume that only GF values the project, and in particular that she place a value V on the project being completed.
3 Let t be the amount that is transferred to PR in exchange for completing this project. GF's payo function is therefore V − t. We assume that GF observes whether the project has been completed and can make payments conditional on project completion -we consider what happens if these assumptions are relaxed in sections 5.1 and 5.2 respectively.
In order to complete the activity, PR has to pay a cost c. We presume that this total cost is observed by the GF -that is, the GF can identify the costs that are incurred by the PR in order to complete the project the GF desires. In other words, we assume that the auditing technology is suciently robust that the PR will not lie over the total costs it reports to the GF. We consider relaxing this assumption in Section 5.2.
We suppose that the cost c is made up of two components, β and e, where
In this equation, the rst component β represents the`innate' cost of completing the project -that is, the part of the cost that is outside of PR's control. For instance, if the overall cost is the wage-bill of a health clinic, this parameter might represent the part of the wagebill stemming from the availability of healthcare professionals. We presume there is some uncertainty about the value of this variable, such that β is drawn from a distribution with cumulative density function F (β), with β taking a value in the range [β, β] . The size of this range β − β therefore represents the uncertainty that exists around PR's innate costs. The second component of the rm's cost, e, represents the results of eort made by PR to reduce costs. Exerting eort e gives PR a dis-utility of ψ(e), where ψ(0) = 0, ψ (·) > 0 and ψ (·) > 0. In the case of the health clinic, this might represent the eort PR goes to in nding the cheapest healthcare professionals available, or in negotiating down their wages.
In this case, the dis-utility function ψ(e) might represent the costs involved in searching or negotiating, or the fact that the more expensive professionals might be connected to PR and hence are able to provide him with benets. PR's payo function is thus given by the 3 We consider the situation where the PR may value the project themselves in Section 5.5. 
We assume GF makes a take it or leave it oer to PR -that is, we assume GF has all the bargaining power. This assumption is not necessary, but essentially corresponds to the worst case scenario when it comes to dealing with problems of information asymmetry. Were PR to have bargaining power, it would be able to extract rents from the relationship regardless of any information it held, and hence would not need to exploit any asymmetry.
Finally, we assume that PR has a participation constraint -that is, he will not undertake the project if doing so would make him worse o -i.e. we require U ≥ 0. In section 5.5, we consider relaxing this assumption to allow for the situation where PR is willing to use his own funds to partly nance the project.
This thus completes our setting out of the model. We now proceed to describe the optimal contracts when information is symmetric and in the case where it is asymmetric. Since the optimal contract in the latter case is quite complex, the next section then uses the model to analyze simpler contracts that may be used by GF.
Solution with symmetric information
As a benchmark, let us rst consider the situation where there is no information asymmetry.
In particular, we assume that GF observes β. Since we have already assumed that GF observes the total cost c, it can back out how much eort PR has made and hence all information is known by both players.
With symmetric information on costs, GF can calculate exactly how much money PR will need to complete the project before PR decides upon his eort level. The optimal level of eort for PR to exert is that which minimizes the net cost β − e + ψ(e). Dierentiating by e and setting to zero thus gives us the optimal level e * :
ψ (e * ) = 1
When e = e * , the reduction in costs as a result of cost saving eort is e * − ψ(e * ). Since this quantity will be used frequently within the paper, let us dene the value k = e * − ψ(e * ) as the maximum amount of net cost-reduction.
One very simple contract that GF can use to ensure rst best eort is exerted is one where the payment received by PR does not depend on the cost. In this way, PR is the residual claimant and gets all the benets of any cost-reduction he makes. He will therefore choose the optimal amount of cost-reduction. By choosing to pay an amount t = β − k, GF further ensures that PR's participation constraint is always binding. PR therefore receives no rent, and costs have been minimized.
Asymmetric information
Now let us suppose that GF does not observe β. As far as she is concerned, β may lie anywhere between β and β, although she does know the cumulative distribution function F (β). The problem facing GF is now much more dicult. Although she observes c after eort has been exerted, she cannot disentangle which part of this is made up of β and which part is made up by e. Suppose, for instance, she observes a cost of β − k. This could be the result of bad luck, even if PR was making the optimal amount of eort -it just happened that β = β. On the other hand, it could have been the result of idleness on the part of PR -β could have taken the value β − k and PR made exactly zero eort. If β is high, this information asymmetry is of relatively little use to PR. In particular, if c = β, GF will be aware that no eort was exerted. However, if β is relatively low, then there is room for PR to cheat. For instance, if β ≤ β − k, then PR can claim that β took the value β + k, and that it has exerted eort to reduce this cost. In our earlier example, PR can claim that it has to pay high wages, due to the limited availability of healthcare professionals, when in reality it could have negotiated harder and paid less.
In this situation, we can see that GF cannot implement the contract which worked best in the symmetric information case. If GF asks PR for the value of β and then implements the contract outlined above, PR will lie. In particular, if GF will pay t =β − e, whereβ is the value of β announced by PR, then PR will always announceβ = β.
The optimal contract for the Global Fund to oer in this situation is derived in Laont and Tirole (1986) . Fundamental to the optimal contract is idea is that the Global Fund can oer the agent a`menu' of contracts -that is, GF could propose dierent forms of reimbursement and PR would be free to choose which it preferred. In equilibrium, the Revelation Principle tells us that the optimal mechanism is therefore equivalent to a situation where the agent is incentivized to declare it's true`type' (in this case, the value of β).
An important idea in the optimal contract is that the agent will receive an information rent when β is low. This rent is designed to incentivize the agent to reveal that the innate costs are low, since otherwise it could gain by pretending that β is high. Since PR must not make a loss when β is high, and PR can always pretend that β is high even when β is low, this rent must be at least as large as the gain PR can get by pretending β is high.
One important insight derived by Laont and Tirole (1986) is that, when β = β, there is no reason to induce anything other than the ecient level of eort. In the optimal mechanism, therefore, the Global Fund will oer a xed price contract if the PR declares thatβ = β, which induces eort e * .
However, when β > β, the Global Fund does have a good reason to induce eort that is below rst best. For any givenβ, the Global Fund wishes to reduce the information rent that it has to give to the agent when β takes any value smaller thanβ. One way of doing this is to compensate the agent through cost-reimbursement rather than a xed fee. This is easiest to see at the extreme -if the agent only is paid through cost-reimbursement when β =β, an agent with β >β has no incentive to pretend to have β =β, since he would not make any prot (he would simply get his lower overall costs reimbursed).
In general therefore, the Global Fund faces a trade-o in choosing a contract for all β > β.
On the one hand, she wishes to pay such an agent through cost-reimbursement in order to reduce the information rent that she is obliged to give the agent when β is lower. On the other hand, she knows that doing so will reduce the eort that the agent exerts.
We do not derive the optimal contract for the Global Fund here, but its form is demonstrated in Figure 1 . 5 In each case, the payment to PR takes the following form:
where t and α are parameters xed by GF.
We proceed to outline the details of each contract and then discuss the advantages and disadvantages of each. We begin with the most simple contracts and gradually get more complex. Finally, we conclude the section by summarizing the contracts and describing the conditions under which each may be well suited.
Cost-reimbursement
In our model, a cost-reimbursement (CR) contract corresponds to a contract where GF makes a payment t = c. In terms of equation 4, it corresponds to a value of α = 1 and t = 0. This is perhaps the contract that most closely resembles the traditional funding model used by the Global Fund. In particular, PR is only given money to reimburse costs that it can prove it has spent.
Besides it's simplicity, the main advantage of this model of nancing is that PR never makes any`prot' from the money he receives from GF. When β happens to be low, the Global Fund can take advantage of that by spending less money on the project. Moreover, PR will always participate, as he will never make a loss when all his costs are reimbursed.
The key disadvantage with this contract however is that PR will never exert any eort to reduce costs, since all the benets of any cost reduction accrue to GF. Hence c = β for all β. 7 In each case, the donor pays a xed amount that does not vary according to how much they actually spent.
If PR accepts the contract, he will then be the residual claimant for any cost savings made.
Hence he will exert the optimal amount of eort e * , and the realized cost of the project will be β − k (where k = e * − ψ(e * )). PR's expected payo will thus be t − β + k, and hence he will only accept the contract under the condition that β ≤ t + k.
In designing this contract, GF has one parameter to set -the amount t. If the project is extremely valuable to the Global Fund and she wants to ensure it is undertaken under any condition, she will set t = β − k. In this way, PR will accept the contract no matter the value of β. However, if the project is not so valuable to GF, she may want to pay a price below this value in order to reduce the payment paid when the project is accepted. In this case, she will set t to maximize her expected payo (V − t)F (t + k). Dierentiating by t and setting to zero gives us:
If β is distributed uniformly, then this gives us that the optimal value of t is:
Note however that this assumes that the GF will not come back with a higher oer if the PR 6 This is the same notion of`power' as considered in the recent article by Geruso and McGuire (2014) . There is also some parallel between their notion of`t' and the amount of cost-reimbursement, since both describe the correlation between the cost of the contract (in our case to the GF) and the realized payments by the agent (in our case the PR).
7 In practice, the weak verication and response to outputs may mean that the GF model in Rwanda operates more like budget support, which relies on the agent's willingness to impliment the project without incentives.
rejects. Since in reality such commitment may not be possible, most likely a FP contract will need to set t = β − k.
The main advantage of a xed price contract is that it always induces the rst-best amount of cost-reduction. It is also very simple, and in theory means that GF does not have to collect information on the costs incurred by PR.
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The main disadvantage of a xed price contract is that PR may make a large`prot' at the expense of GF. In particular, if innate costs are low, PR will make money just because it happened to get lucky. GF may reduce this prot by reducing the xed payment, but this risks the project not being undertaken even when it is valuable.
To understand when the xed price contract will be better than cost-reimbursement, consider the simple situation when the project is very valuable and hence t * = β − k. In this case, the expected cost to GF is precisely β − k. This will be lower than the expected cost of the CR contract when k (the potential for cost savings) is large compared to β − E[β] (the degree of uncertainty over innate costs).
Contracts such as xed-price are often described as high-powered incentive contracts, because the agent is given a large incentive to reduce costs.
Linear cost-sharing
The contracts so far considered in some sense represent two extremes -on the one hand, costs are reimbursed in their entirety, and on the other, no costs are reimbursed. A linear cost-sharing rule represents a compromise between these two contracts, where the proportion of costs reimbursed, α, may lie between zero and one. Since this is clearly not enough for PR to cover all of his costs, he also receives a xed payment t.
We can immediately see that the eort exerted by PR will be in between zero and the rst best. In particular, PR will minimize his residual costs which are (1 − α)(β − e) + ψ(e), giving ψ (e) = 1 − α. Let us label this value of e as e(α). In the case of linear cost-sharing contracts, a more high-powered contract is therefore one with a lower value of α. GF now has two parameters to set -α and t. Gasmi et al. (1999) derive the optimal contract when t is set suciently high that the project will always be undertaken, which is probably the most relevant situation given that it may be politically infeasible for the GF to make a take-it-or-leave-it oer.
9 Indeed, they show that such a contract generally captures a large amount of the gains of the optimal contract. In this case, setting t suciently high that the project will always be undertaken is less costly than in the xed contract case, because the value of t required is lower (due to the cost sharing). In particular, we will have t = (1 − α)(β − e(α) + ψ(e(α)).
The expected cost to GF of this contract is then:
Dierentiating this equation by α and setting to zero then gives the interior solution for α:
If α * > 1, then the optimal LCS contract is a CR contract. Note that we will never have α * ≤ 0, and hence a FP contract is never strictly optimal. This is because the cost to GF of having α = for small is second order, since at α = 0 exerted eort is rst-best, whereas the cost-savings are rst order. Note however, that α * may still be fairly close to zero, and hence the Global Fund might prefer an FP contract to an LCS contract with small α just because the former contract is simpler.
Suppose that the cost of exerting eort e -the function ψ(e) -is quadratic, and in particular is given by the following function:
Under this assumption, the denition of α * becomes
Setting this contract optimally may not be realistic, since the Global Fund may not feel condent in estimating a cost-reduction function ψ(e). But from this equation we can learn the broader point that the optimal amount of cost-sharing is increasing in the innate cost uncertainty and decreasing in the potential costs savings. As we previously saw, cost-recovery will be attractive when the innate cost uncertainty is much larger than the potential cost savings -in particular, the above equation says, if β is distributed symmetrically, cost-recovery will be optimal when the range of possible innate costs β − β is more than four times the potential rst-best cost savings. On the other hand, if potential cost-savings are very large compared to innate cost uncertainty, then a xed-price contract will be close to the optimal linear cost-sharing contract. Linear-cost sharing rules with 0 < α < 1 are likely to be most useful therefore when innate cost uncertainty is of a similar magnitude to the potential cost savings -i.e. where the range of potential innate costs β − β are between one and three times the amount of potential cost savings k.
Fixed-price / Cost-reimbursement menu (FPCR)
An important insight in the derivation of the optimal contract by Laont and Tirole (1986) is that menus of contracts can be a useful way to reduce the eects of asymmetric information -they allow the Global Fund to retain relatively high-powered incentives whilst reducing the expected information rent. Although the optimal contract involved a continuum of menus, Wilson (1989) shows that, if instead there are a nite number of contracts n on the menu, the value of additional one decreases rapidly in n. In practice, this means that a large portion of the gains of using menus is captured by moving from one option (i.e. no choice) to a menu with two options. Given this, the simplest possible menu is where PR is oered a choice between an FP contract (with a given t) and a CR contract. In this case, the only parameter that GF has to set is the price t given in the xed price contract. Note now that the trade-o when setting this value is dierent from that considered when only an FP contract was oered. There is no longer any risk that PR will refuse to implement the project, since he can always choose the CR contract. Instead, the trade-o is between the cost of having to pay a higher transfer and the benet of getting such a contract chosen more frequently, and hence getting more expected cost reduction.
Let β i be the value of β where PR is indierent between a FP contract and a CR contract.
Since he makes no prot under a CR contract, and he exerts eort so that the net cost-saving is k under a FP contract, β i is given by the following expression:
If β > β i , PR will pick a CR contract, since it would make a loss under the FP contract. On the other hand, if β < β i , PR will make a prot under the FP contract and hence choose that.
Given this, GF will pick t to minimize the following expected cost:
Dierentiating and setting to zero gives us a solution for the value of β i at which the PR is indierent between the two contracts:
The solution for β i could be calculated using a computer if a distribution function was specied. Rogerson (2003) shows that the answer is particularly simple if we assume that β is distributed according to the uniform distribution. In particular, this gives us β i = β + k, which corresponds to a xed price of β. Since we cannot have β i > β, the optimal value of t is given according to the following equation:
Note that, if t = β − k, then PR will choose the FP contract no matter the value of β, and hence in this case an FPCR menu of contracts is equivalent to a simple FP contract.
Note that, holding the expected cost constant, the price that the GF should oer in an FPCR contract is decreasing in the level of cost uncertainty. This is because, for a given oered price, greater uncertainty will not change the proportion of values of β for which the PR will choose the FP contract, and hence the expected amount of cost reduction will stay constant. However, greater cost uncertainty means that there is a higher probability that the actual cost is a large amount below the price oered, and hence there are more values of β where a CR contract would be cheaper for the GF. Looking at it another way, high cost-uncertainty generally favors CR contracts over FP ones, and hence the GF should set a lower price which will mean that the PR picks the FP option less often.
Rogerson (2003) gives a simple example of how such a contract might work in practice.
14 Suppose that GF believes the innate cost β to be distributed uniformly between 90 and 110. Then, if the potential eciency gains of oering a xed price contract, k, are less than 20, the GF should oer a xed price contract of 90. This will be accepted by the agent if the cost, given the eciency gains (β − k), is less than 90, and the agent will choose cost reimbursement otherwise. On the other hand, if GF believes that the potential eciency gains are greater than 20, she should oer a xed price contract of 110 − k, such that the agent will certainly take it.
Despite being much less complex than the optimal contract outlined in Section 2.2, Rogerson (2003) shows that the optimal FPCR contract can perform almost as well. In particular, if β is uniformly distributed and the cost of eort function ψ(e) is quadratic, then the optimal FPCR contract captures at least three-quarters of the eciency gains achieved by the fully optimal contract.
The FPCR's simplicity also gives it another advantage over other contracts, which is that it performs well when the Global Fund is uncertain in the`knightian' sense. That is, it may be the case that the Global Fund does not feel comfortable estimating a particular eort saving function ψ(e). Without doing so, it obviously cannot calculate a contract that minimizes the expected cost, but it may instead aim to minimize the maximum cost (over all possible functions ψ). This is the case considered by Garrett (2014) . He shows that, if all the principal knows is the minimal net cost saving k, and she wishes to minimize the worst-case expected payment, then the best contract is in fact an FPCR contract with price set as follows:
The basic rationale behind such a result may be the real reason an organization like the Global Fund might prefer simple contracts -that calculating an optimal amount of costsharing α will involve making judgments on the PR's ability to save costs, and hence will make GF worse o if these judgments are wrong. In a`risk-averse' (or technically, an uncertainty averse) setting such as a large bureaucratic organization, minimizing the cost of the`worstcase' scenario may be very appealing.
3.5 Linear cost-sharing / Cost-reimbursement menu (LCSCR)
In the same way that an FP contract is essentially a limiting case of an LCS contract, we can consider a more general menu of two contracts where PR chooses between a CR contract and a particular LCS contract. In this case, GF sets parameters α and t for an LCS contract, and oers PR the choice between this and complete cost-reimbursement.
Why would such a generalization be necessary when Rogerson (2003) has shown that FPCR contracts can be very eective? The reason, as shown by Chu and Sappington (2007) , is that FPCR contracts can perform badly when we move away from Rogerson's assumptions.
In particular, when innate costs β are substantially more likely to be high than low, but low is still possible, then FPCR contracts perform badly.
To see the intuition behind this, consider a case where most of the time innate costs were between 100 and 110, but there is a small chance it might take a value between 50 and 100.
Suppose furthermore that k is around 10. In this case, the optimal FPCR contract may well be to oer a choice between a CR contract and a FP contract with a price between 50 and 100, since oering a higher price will leave a lot of prot to those with low innate costs. As a result, since it is relatively unlikely that innate costs will be within the lower range, most of the time PR will choose the CR contract. Hence, most of the time, no eciency savings will be made. Chu and Sappington (2007) show that, in this situation, LCSCR contracts can do better. In particular, they consider the case where the distribution of β has cumulative density function
, with δ ∈ [0, ∞). Note that when δ = 1 this is the uniform distribution, and higher values of δ mean that higher values of β are relatively more likely. They further assume costs of exerting eort are quadratic in the same way as previously, i.e. with ψ(e) given by equation (10). Chu and Sappington (2007) derive the optimal LCSCR contract and consider empirically when it outperforms FPCR. In particular, they nd that the optimal α is given according to the following expression:
In this case, the xed payment t is given according to the expression:
They then show that such a contract substantially outperforms an FPCR contract when δ is greater than 1 and β−β k is greater than 1.
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In reality, deriving a LCS contract with exactly these values of t and α may be too technically challenging for the Global Fund, but the broader point is that the GF might nd that a LCSCR contract preferable to an FPCR contract when innate costs are larger than potential cost reductions and higher innate costs are more likely than lower innate costs.
3.6 Which contract is most appropriate?
In this section we have considered ve simple contracts that could be adapted to the Global Fund's needs. Before we proceed to consider how such contracts would need to be adapted, it is useful to understand which settings might favour each type of basic contract. This is outlined in Figure 3 .6. In some sense, all the contracts are versions of the LCSCR contract described. The FPCR contract is a version of the LCSCR where α = 0, whilst the single contracts are versions of the menus where one of the items on the menu will never be chosen by the PR. Thus, one strategy to picking a contract is to recommend the LCSCR contract and then allow the choice of parameters to include these extremes.
However, in practice, such a method may not be pragmatic since the LCSCR contract is also the most complex. There may be little value in using time and eort, as well as potentially political capital, in getting the Global Fund to accept the use of such a complex contract if it turns out that one of the simpler contracts will generally suce. Thus a more sensible strategy may be to pick the simplest contract that is likely to generate most of the potential gains.
It is not clear in an abstract sense what makes a contract`simple'. In particular, the pragmatic problems with using a menu of contracts are unclear. Arguments can be made both that oering menus is unrealistic and that doing so is trivial.
On the one hand, the Global Fund may initially nd the concept of oering a menu of contracts a strange one, since this is not how it typically proceeds. Objections may be raised along at least three lines. First, oering a menu of contracts involves more work for the Global Fund, because it has to design two contracts rather than one. Second, oering a menu of contracts only works if the recipient believes the oer is credible, and it is not clear that the Global Fund could bind itself to not going back on her original oer. Third, the value of oering a menu of contracts relies on the recipient choosing well, and in practice recipients may be bad at making such decisions when they involve multiple actors and a lot of uncertainty.
On the other hand, since both of the menus suggested in this paper involve a costreimbursement option, in practice the idea of a menu may appear more alien than it really is.
Since one option in the menu is essentially the status quo, a menu involves the Global Fund suggesting a new type of contract, and then letting the recipient decide whether it wants to do things the old way or the new way. In reality, this may be a much more credible oer than forcing the recipient to agree to a single FP or LCS contract, and is typically how the GF has proceeded when oering experimental results-based nancing contracts. Indeed, seen this way, it is clear that this does not involve much more work than designing a single new contract.
Finally, the risk of the PR`choosing badly' has to be set against the risk of the Global Fund designing badly'. If the Global Fund were to mis-estimate the possible cost-savings or the range of innate costs, oering the status quo as an option ensures that the fund's programme in a country is not derailed as a result.
Given this, it overall seems reasonable to argue that oering a menu may be`simpler' than designing a LCS contract, and hence an FPCR contract should be the place to start.
As previously discussed, this contract also generally has good properties in terms of achieving cost-reduction and minimizing the maximal cost. If there is reasonable evidence to suggest that such a contract will not perform well (i.e. we are in a situation as described in Section 3.5), then it may be necessary to consider an LCSCR contract or an LCS contract as an alternative.
4 Building a real contract
The previous section described various simple contracts and provided some recommendations as to which might be best for the Global Fund in dierent circumstances. Note, however, that the model through which the contracts were considered was very simple. In particular, there was only one good (i.e. there were no questions of quantity) and quality or user pricing were not issues. In reality, of course, Global Fund contracts are much more complex. In this section we will discuss how we can`build up' a more complex contract from the basic elements described in the previous section.
Separating a contract into parts
In the previous section we considered dierent contracts where the Global Fund was procuring a single good from the PR. In reality, the GF procures from the same PR varying quantities of a large number of dierent goods and services of varying qualities. How should we adapt the contracts from the previous section to such a context? The rst step is to think about how to split up the overall contract into smaller parts. These individual parts then are closer to the single good considered in the previous section, and we can then think about how best to contract for each of them.
Multiple units of the same good
In most circumstances, the Global Fund does not contract on indivisible single items, but goods where the quantity produced can be varied. Such quantities can include the number of patients treated, the prevalence rates of diseases or the amount of drugs distributed. How should the contracts suggested above be adapted to contracts where a quantity q is required?
A simple case to analyse is one where average non-xed costs, and therefore marginal costs, are constant. In particular, rather than producing just one good at a cost c = β − e, assume that the agent produces a variable quantity q at a cost C = (β − e)q. In this simple case, it is not complicated to adapt the contracts above. The payment made by the Global Fund can now be described as:
It is straightforward to show that the choice of contract to use is not related to the quantity produced. In other words, we should choose the form of contract to use on exactly the same criteria as if there were one good, and then apply this to every unit.
If marginal costs are not constant, both uncertainty about innate costs and the potential for cost reductions might vary as function of quantity. A typical situation might be one where the Global Fund is more certain of the costs involved in producing a small quantity of the good than a large quantity. For instance, if the country has recently expanded treatment from 30 to 40% of HIV infected persons at a cost of $X million, the Global Fund may estimate that expanding treatment to 50% will cost a similar amount. On the other hand, it would probably be less sure about the cost of expanding treamtment to 60% and very uncertain as to the cost of expanding treatment to 90%.
Since we saw in the previous section that the optimal contract is dependent on the amount of cost uncertainty, the Global Fund may want to oer a dierent contract for the rst unit of prevalence reduction than others. In particular, a contract may look something like the following:
• For the rst q 1 units, payment will be according to payment scheme 1
• For units more than q 1 , payment will be according to payment scheme 2
Since the incentive scheme should be more high powered when cost uncertainty is lower, it may be that payment scheme 1 is an FP contract and payment scheme 2 is CR. Alternatively, all payment schemes might be FPCR contracts, but with the prices oered in the FP of the menu being lower in scheme 2 than in 1, following the logic discussed after equation 15. How many blocks the contract should be split up into will obviously depend on the complexity of the contract desired.
In the example above, for payment scheme 1 to have a dierent amount of cost reimbursement (α) from payment scheme 2 would require that costs can be separated across the units produced. For instance, GF cannot oer cost-reimbursement for only units above q 1 if it cannot monitor whether costs were spent on the production of the rst q 1 units or units after that. Whether or not this is possible will depend on the good produced. If it is a fairly simple 20 output, such as the training of healthcare professionals, it may be possible to attribute costs incurred to which professionals were trained. However, if the good is an outcome variable that is the result of a more complex process, such as the prevalence rate of a disease, such a decomposition is unlikely to be possible. In this scenario, the share of costs reimbursed will have to be constant across all quantities, though the xed price can vary.
Multiple goods and variable quality
Suppose that GF wishes PR to produce quantities of two dierent products, q 1 and q 2 . It may be that the costs spent on producing the two goods are entirely separable -i.e. GF can identify that C 1 was spent on producing q 1 and C 2 was spent on producing q 2 . This would be the case, for instance, with the purchase of drugs, where antimalarial drugs are clearly only intended to treat malaria. In this situation, we can simply think of GF as having two contracts with PR, and the two can be decided upon entirely independently. For example, GF could use an FP contract for the rst good, and a CR contract for the second.
The case becomes somewhat more complex if costs are not attributable across goods.
Healthcare professionals, for instance, may work to treat both malaria and HIV/AIDS. In this case, as with the non-constant cost function considered, GF is obviously constrained to reimbursing a single fraction α of these non-attributable costs.
In practice, practitioners may attribute joint costs across goods through`step-down accounting' or using arbitrary rules. However, this does not in reality allow for dierent fractions of the joint-costs to be reimbursed, as instead the cost-reimbursement will simply always be some average of the two fractions. For instance, suppose that half of the cost of healthcare professional is attributed to malaria, and half to HIV/AIDS. If malaria costs are reimbursed, but not HIV/AIDS costs, then in practice this is simply equivalent to a rule where half of malaria costs are reimbursed, and half of HIV/AIDS costs are reimbursed, and hence the eective α is the same across the two goods. If the proportion of joint costs is relatively small, it may therefore be simplest to divide these costs according to some rule across two dierent contracts.
If quality is veriable by the Global Fund, the problem is essentially equivalent to the multiple goods scenario. For instance, suppose that the PR treats some number q of patients, and it can either treat them well or badly. Then we can consider two contracts, one for treating patients well and one for treating them badly. Most likely, costs will not be attributable, and hence GF will have to use the same α for both, though t can vary. 
Varying reimbursement across inputs
The basic model in the previous section essentially aggregates all the PR's cost into a single cost variable which the GF observes. In practice, it is normally possible to split the cost into various components, particularly if the output is complex. For instance, treating patients may involve building a clinic and paying sta to work in the clinic. In contracting on patient treatment, it may be useful for the GF to treat these two costs dierently.
In order to understand when subcosts should be treated dierently, recall from the previous section that a contract's suitability depended on the nature of the costs. If costs were highly uncertain, lower-powered schemes such as CR were more appropriate. On the other hand, if there was a large potential for cost-reduction, high-powered schemes such as FP were better.
Since these are properties of the cost variable, it may be best to treat dierent costs seperately.
For instance, if the costs of building a clinic are very uncertain and there is little potential for the PR to reduce costs, then it may be best for the GF to reimburse all of these costs.
On the other hand, if sta costs are relatively well known and there is little potential for cost reduction, then the GF should simply pay a xed price to cover this cost.
Examples of varying contracts across inputs can be seen in certain examples of healthcare provision. This is essentially what the Global Fund is doing in the Solomon Islands -it is
paying the cost of certain items (e.g. drugs), but then for the remaining items it is paying a xed amount linked to outputs rather than any costs.
A potential disadvantage with varying contracts across inputs is that it may induce the PR to ineciently substitute between inputs. For instance, if costs of building clinics are reimbursed, but not sta costs, then the PR will be temtped to over-spend on the clinic if this can reduce sta costs -for instance, by installing expensive capital rather than simply employing an extra person. The GF should therefore be wary of varying contracts across inputs when those inputs are highly substitutable.
Determining quantities
The previous subsection outlined how a contract might depend on the quantity demanded by the global fund. This quantity is a further parameter that needs to be determined by the GF.
To a certain extent, determining this quantity can be considered separately from the type of incentive scheme used, in the following way.
If the GF has budget exibility, quantity should be determined such that the marginal value of an extra unit is equal to the marginal cost to the Global Fund. Since the Global Fund's international budget is xed, this marginal cost is essentially the opportunity cost of not spending the money elsewhere. This is clearly easier to set in the case of the FP contract than the CR contract, since in the latter case only the average cost is observed. The GF will then be forced to make some assumption as to how average cost relates to marginal cost.
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If the GF has no budget exibility, then quantity will simply be determined by the budget.
In this case quantity demanded will be that which produces t = t, where t is the budget allocated to this particular contract. The politics of the Global Fund may mean that the money available to a country has to remain constant, independent of the costs revealed. However, this may not necessarily be true within a country -for instance, it may be possible to give more money to combating Malaria, and less to HIV, depending on the cost eectiveness. This may thus allow for exibility across dierent products or regions within a countries budget.
User fees and government resources
So far we have assumed that PR does not receive any revenue from users or the government for the goods that it provides. In some circumstances this assumption may not be validpatients may be expected to contribute towards medical costs. In other circumstances, users may need to be subsidized. How would contracts need to change as a result?
Considering pricing is essentially the ip-side to considering quantity. If the market clears, quantity will be determined by price and quality -and hence, if the Global Fund can specify two of these, the third is a result. As with quantity, the pricing decision should be made independently of the power of incentives. The two problems are essentially separable for the Global Fund.
Once prices (or subsidies) have been chosen, this simply needs to be reected in the total amount of revenue received by PR. Suppose, for example, that PR charges a price p for each 10 Since the Global Fund faces uncertainty regarding the shape of the agent's cost function, one might be tempted to appeal to the use of something like a`Vogelsang-Finsinger' mechanism, originally outlined in Vogelsang and Finsinger (1979) . Such a mechanism devolves the setting of price and quantity to the agent under some constraints based on previous years' costs, with the attraction being that prices converge towards`Ramsey pricing' even when the Global Fund knows nothing about the shape of the cost (or demand) function. Ramsey pricing is attractive because it is the optimal price that covers the rms cost when prices are constrained to be constant as a function of quantity produced. Such a constraint is very relevant in the case of regulated utilities which do not receive a transfer from government, because the rm receives its revenue from selling to many customers and therefore cannot change its price as a function of the quantity sold. However, it is not clear that this is very relevant for the situation the Global Fund nds itself in, as there is no reason why it should restrict itself to paying a constant price per unit produced -at the very least a lump sum payment (to cover xed costs) in addition to a per-unit price should be possible. product sold. Then the transfer from the Global Fund needs to be t = tp + αC − pq, with α set as before and t adjusted appropriately.
One important exception to this rule is when quality may be unobserved by the Global Fund -this is considered in section 5.3.
A similar logic holds if the government has resources that it could also invest in the project GF would like to fund. If the government is willing to invest an amount, then this should be taken away from the amount reimbursed by the Global Fund.
Dynamic considerations
So far, we have considered the contract as completely static. In reality, GF contracts last for several years and may be updated over time. How does this change our previous analysis? In this subsection, we consider two dynamic considerations. First, how should the GF use any information it gathers? Second, if a menu of contracts is used, when does the PR need to decide which contract it chooses?
Updating with information
As outlined in the previous section, the key problem for the GF is that the PR knows more about its costs. Over time, the PR will learn more information. How should this change the contract?
If the GF initially oered a simple contract without a menu, then it should use any information it gathers to improve this contract. For instance, it may be that the GF initially oered cost-reimbursement because it was very uncertain about cost levels, but then garnered new information during this contract. At this point, GF may wish to switch to oering a FP contract, possibly as part of a menu.
However, if the initial contract that was oered was a menu, then, ex ante, it may be preferable for the GF to commit not to use this information. The logic is as follows. Consider a contract with two periods. If GF commits to not using this information in the second period, then we will have the same result as before -PR will choose the FP contract when β ≤ t 1 + k.
However, if GF is going to use this information in the future, by, for instance, oering a lower value of t 2 , then PR will not choose the FP contract when β is just below t 1 + k. As a result, to get a similar division of β's as before, GF will need to increase t 1 .
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11 This problem is known as the`ratchet eect' -see Section 5.4 for more information.
It is worth pointing out that this logic only holds to the extent that PR is not myopic. If PR discounts the future heavily -because, for example, there is a large amount of rotation in the people stang the bureaucracy -then this argument will not apply. In the extreme, where PR is completely myopic, GF can use any information it garners in period 1 without loss.
Timing of menu choice
If the GF opts to oer the PR a menu of contracts, then a practical question that arises is when the PR must decide between these contracts. In reality, it may be that as the contract is being written up, the PR is not aware of their costs, and that this only is revealed to it later. In this case, can menu choice be postponed?
For a menu of contracts to be eective, it is important that the PR makes it's choice after it has learnt about any information that will impact this choice. In theory, therefore, there is nothing preventing this decision from being made at the end of the contracts duration. In reality, such a contract might appear odd, since activities are typically pre-nanced by the Global Fund. However, one could imagine an FPCR contract that pays the same amount of money but oers the PR a choice between either:
1. Showing that they spent the money producing some output q < q 2. Show that they produced at least a target amount q In this way, there is no variation in the amount of money that the PR will receive. Instead, the PR faces a choice as to whether to show receipts or instead to reach a target. The advantage to the GF of this contract over a standard CR contract is that it increases the likelihood the target will be met, since the PR has an extra incentive to reach the target q.
Adapting the contracts to context
The previous section described how, from the simple model of Section 2, we can build a complex contract that can cover the range of activities the GF might wish to include. However, we have so far abstracted from how such a contract might vary according to the context, except for variation in the extent that costs are uncertain or subject to reduction. In this section, we explore how various aspects of the country or sector context beyond the cost function might inuence contract choice.
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Unveriable or mismeasured output
The basic model above assumed that output could be veried. This was an important assumption when it came to implementing any contract besides a CR contract, since the PR might otherwise overstate production in order to claim a higher transfer.
12 If instead output is not veried, it will not be possible for the GF to implement any contract besides CR.
An intermediate situation may occur when output can be veried but is measured with noise. To consider this situation, let us adapt our model as follows. Suppose that if PR produces a quantity q, GF observes a quantityq = q + , where is some noise parameter with E[ ] = 0. As a result, rather than PR receiving a transfer t = tq + αC as before, he receives a transfer t = tq + αC.
How does this aect PR's behaviour? The rst point to note is that, for a given α, the amount of eort exerted reducing costs will not change. In particular, we will still have ψ (e) = 1−α, independent of . Moreover, if PR is risk-neutral, no other aspect of his behavior will change, and hence everything will follow through as before. Hence, if PR is risk-neutral, GF can ignore potential noise when designing the contract.
If PR is risk-averse, however, noise may aect his decision as to whether to accept a contract. In particular, the xed payment part that he gets will now be riskier, and hence less valuable. In a simple contract therefore, GF will need to increase t in order to ensure it is accepted no matter what the value of β. This thus makes it more attractive for GF to use contracts with a lower power of incentives.
In terms of the optimal FPCR contract, let us suppose that PR discounts the xed payment t by an amount λ < 1 given that it is now risky. PR will choose the CR contract whenever λt < β − e * + ψ(e * ), and will pick the FP contract otherwise. Let β i = λt + e * − ψ(e * ). Hence the expected cost to GF is
Dierentiating and setting to zero gives us a solution for β i :
Hence β i is unchanged. The xed payment t must therefore be increased by a factor of 1 λ to compensate for the fact that this is now riskier.
Unveriable inputs and cost-padding
We have so far assumed that the GF observes the cost incurred by the PR in producing the output. In reality, this may not be the case. Weak accounting systems may mean expenditures go unrecorded, or records can be created of expenditures that were not really made. Even if there is a close mapping between expenditures and receipts, it may be dicult for the GF to know whether a given input was used for the project or for something else. For instance, if a potential input is the purchasing of new vehicles, it may be dicult to verify whether the vehicles that were bought were simply inputs for the output the GF desires, or whether they were in fact inputs for something else. This problem is described as`cost-padding' in the terminology of Laont and Tirole (1993, Chapter 12) . Cost-padding is typically prevented by auditing, which is a process verifying that claimed costs were indeed incurred for the stated project. However, auditing may be imperfect, particularly when there is the possibility of corruption. In such a situation, PR will face incentives to pad costs in order to increase the prot he makes from the contract with GF.
When it is dicult to verify that money has been spent on inputs, this pushes against using low powered contracts such as Cost Reimbursement. This is because it is necessary to verify what the money has been spent on in order to reimburse costs. The alternative, high powered contracts such as FP, can place more weight on the verication of outputs.
In some senses, the risks of cost-padding are similar to the potential for cost-reduction through eort. A key dierence, however, is that PR will behave dierently in the two cases when choosing from a menu. To see this, suppose that innate costs are β. Without the possibility of cost-padding, PR will prefer a FP contract with transfer t = β − k + to a CR contract for any > 0 , since it allows PR to make a prot. However, if PR can pad costs up to some amount κ, it will prefer the CR contract as long as κ > . GF will therefore have to oer a higher price in the FP contract in order to persuade PR to choose the FP contract over the CR contract.
The risk of cost-padding therefore provides a strong reason not to provide a menu with a CR option in it. If the Global Fund is convinced that cost-padding may be a serious problem, it may therefore be optimal to force the PR to accept a higher-powered incentive contract.
This may well implicitly be behind the Global Fund's logic in oering Rwanda a choice in the 27 contract used, but not the Solomon Islands.
Unveriable quality
Consider a scenario where quality is not veriable, or is expensive to verify. Typically, this will lead to GF preferring to use lower-powered incentives. This is because PR now has two potential ways to reduce costs. One is to increase cost-reducing eort, which is what GF would like PR to do. The other, however, is to reduce quality. The higher the incentives PR has to reduce costs, the more he will be tempted to cut back on quality. If quality is not veriable, GF is unable to prevent PR from doing this.
Suppose, however, that even though quality cannot be measured by GF, it can be measured by service users. This may be more pertinent for aspects of amenity quality (e.g. was the doctor there when they should be) than aspects of technical quality (e.g. did the doctor prescribe the right drugs), since the latter aspects are typically dicult for patients to ascertain.
If service users observe quality, it is likely that quality will aect user demand for the product, particularly if users can nd an alternative supplier. If the quantity consumed is partly demand driven, then GF can implicitly measure quality through monitoring consumption. GF can then incentivize PR to produce higher quality by providing bonuses for producing higher quantity (at a given price). In this way, GF may still be able to use relatively high-powered incentives even when she does not observe quality directly.
Limited commitment 5.4.1 Limited commitment to pay
We have so far abstracted from when the transfer is made to the PR relative to when the costs are incurred. Since the transfer is dependent on the costs incurred and/or the quantity produced, the most natural ordering would perhaps be for the GF to make the transfer after they have received this info. However, typically in practice the GF makes transfers to the PR before costs are incurred, as the PR is likely to be credit constrained. Then, if part of the money is deemed to have not been spent appropriately, it is`clawed back' by the GF, typically through making smaller future transfers.
If there was no problem for the GF to reclaim money from the PR ex-post, the timing of the transfer would be irrelevant. In practice, however, this process is often dicult, since the GF has little power to force the PR to make transfers. Moreover, since discrepancies may arise for innocent reasons -i.e. receipts are lost, or output is mismeasured -the GF may be tempted to give PR`the benet of the doubt'.
Clearly if the PR anticipates that it will be able to keep money to which it is not entitled this will alter his behaviour ex-ante. If he is under a CR contract, and he believes he can keep a transfer t whilst only showing receipts for a share θt, he may be tempted only to spend θt on the project. If he is under a FP contract, and he believes he can keep a transfer t whilst only producing a share θ of the target quantity, then he may aim to only produce this smaller share. In each case, therefore, production will be reduced by the amount of`wiggle room' the PR presumes he has.
Without building a full model of the process through which the GF decides how much the PR can keep, it is dicult to see whether one type of contract may be more vulnerable to problems of paying funds up-front. An important factor is likely to be how much potential error lies in the verication of the object upon which the transfers are conditional. If the PR provides reciepts for costs signicantly below costs claimed, this may be more likely tolerated by the GF when she believes there are large problems in providing reciepts. Equally, the GF may tolerate reported production below target when there is a lot of noise in the monitoring of production. Overall, therefore, if the GF must nance the project ex-ante, this is another reason why contracts should be dependent on the component that can be most precisely veried.
A further factor to consider may be potential errors in calculation when dealing with contracts that depend on output. Even if output can be perfectly measured, the PR may miss a target if costs were above expectation. This cannot arise in the model above because we assume that the PR knows their cost when they accept the contract. In practice, however, they may make a mistake and accept a contract that only pays conditional on making a target, only to nd out later that such a target was not possible. In this circumstance, the GF may be tempted to let the PR keep the money anyway. As a result, higher-powered incentive contracts may be more vulnerable to problems related to ex-ante nancing.
Limited commitment to not use information
In Section 4.4.1 we discussed that the GF should sometimes commit not to change the contract based on information revealed when initially oering the PR a menu. It may, however, be impossible for GF to make such a commitment. Since GF is not technically writing contracts that are enforceable in a court of law, it may be unable to tie it's hands in this way. Equally, 29 contracting costs may mean it can only write a contract for a few years in advance. Knowing this, how should it change the incentive scheme oered in period 1?
This problem is often described as the ratchet eect. Once GF learns about PR's innate costs, it can and, due to pressures from its donor constituents, will use this information in period 2 to make a lower transfer. Hence, by exerting more eort to reduce costs now in order to keep a residual payment or earn a bonus, PR knows that it's also going to be forced to make more eort in the future, in order to avoid nancial loss. As a result, the benet of highpowered contracts in period 1 will be reduced, and GF may be tempted to use lower-powered contracts. In an FPCR contract or LCSCR contract, GF will have to oer a higher price in order to persuade PR to accept the higher powered contract.
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An alternative problem that may be faced is if bilateral renegotiation can take placethat is, a change in the contract which benets both parties. In the second period, it will be optimal for PR and GF to switch to a FP contract, whereby gains from cost reduction are made and the resulting benets can be shared between the two parties. However, anticipating that an FP contract will take place in the second period, PR now has an incentive to increase it's realized costs in the rst period. Again, therefore, high powered incentives in the rst period will be less eective. Glassman et al. (2013, pp. 61-62) argue that these commitment problems may not be very serious in practice, because PRs are likely to behave in ways that maximize their short-term payos, without too much regard for future contracts.
Valuing of`prot'
We have so far treated the PR as equivalent to a rm. The dierence between GF's transfers and costs are marked as`prots' that are of no direct value to the Global Fund. Alternatively, suppose that the surplus t − C, which we have so far discussed as prot, goes towards some activity valued by the Global Fund. This may be the case if, for instance, it goes into the general budget of the Ministry of Health and is spent on other activities that improve healthcare. In this case, GF will be much less concerned with reducing the`information rent', and as a result should oer higher powered contracts.
For surplus to be valuable to the GF in this way, it has to be that any marginal increase in 13 Note that this doesn't follow directly from the model laid out in this paper, since if PR chooses a CR contract he makes no eort and hence GF will learn the true innate cost. However, the logic would apply if there was uncertainty about the amount of potential cost reduction or cost-padding, and hence it would be straightforward to extend the model in this way.
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prots results in a marginal net increase in spending on activities the GF cares about. This is most likely to take place if the PR shares similar objectives to the GF. If the PR would rather spend this surplus on other activities, a requirement that it is spent on healthcare may have little impact if budgets are fungible. Moreover, if the PR is forced to spend the money on an activity which it values relatively little, this reduces their incentives to accrue surplus and hence make cost savings. Such a requirement may therefore undermine the incentive eects of high-powered contracts.
Conclusions
In this paper, we have laid out some simple contracts that can be used by the Global Fund to incentivize cost reduction in a context of asymmetric information. We have argued that perhaps the best contract to use in practice may be an FPCR contract, whereby the PR is oered the choice between cost-recovery (i.e. the status quo) and a xed transfer -i.e. payment on production rather than cost. We have then described how these simple contracts can be part of more complex ones, and when situations may favour dierent contracts.
A selection of the results of these comparisons is given in Table 6 . The`power' column describes how more of a particular factor eects the power of incentives the Global Fund should choose. So, for instance, higher cost uncertainty or PR with objectives closer to those of the GF means that a xed price contract is more likely to be preferred to a cost-recovery contract. The`price' column then describes how each factor aects the optimal xed transfer to set in a FPCR or LCSCR contract. Hence, higher cost uncertainty means that the xed transfer should be lower, whilst a PR with objectives closer to the GF's means that it should be higher. Finally, the`section' column references the section of this paper in which the reader can nd the result.
In general, we have seen that an FPCR contract can be adapted to many situations through adjustment of the price oered. However, in two situations we have seen an FPCR contract may perform badly. First, when innate costs are more likely to be towards the higher end of the cost distribution, the cost-recovery option is generally chosen and hence little cost-reduction is achieved. In this case, a linear cost sharing contract, preferably combined in a menu with a cost recovery option, can perform better. Second, when weak auditing or corruption may allow the PR to lie about costs incurred, it may be best not to give the PR the option of cost-recovery. In this case, a xed price contract or linear-cost sharing with a small share of Table 1 : Summary of factors costs reimbursed will be preferable.
An important point to bear in mind is that there is no reason for the Global Fund to use the same type of contract for all activities within a given country. For some activities, it may be most appropriate to remain with a cost-reimbursement style strategy. For others, the Global Fund may wish to oer a xed price contract and not require evidence of how much money was spent. Even within a single activity, the Global Fund could choose to reimburse some costs based on PR expenditure, and other costs based on a xed price. The PR could be oered a menu of contracts (i.e. FPCR) for each activity, and then decide dierently depending on the activity.
A second point to note is that oering a menu does not imply that the PR must make the choice when the contract is written up, or that pre-nancing is not possible. Currently, a typical contract sets a target outcome, and then reimburses all the PR's costs that are made attempting to reach this outcome, up to a xed amount. The PR could be oered a choice between this contract, and one where he simply receives the xed amount on condition that he reaches the target. The PR would not need to decide until he knows whether or not he has reached the target, and would therefore not bear any extra risk -he could always take the business as usual option. But the possibility of receiving the money without strings attached may make him more likely to reach the target, particularly if he anticipates cost savings that can be made along the way.
